Results -Short LOS was associated with benefits: a lower risk of wound infection in the first 10 days (odds ratio 0.44; p = 0.03) and no deterioration in physical mobility (measured using the NHP) after six weeks -and with adverse outcomes: constipation six weeks later (OR 0.48; p<0.001) and moderate or severe urinary symptoms six weeks (OR 0.69; p<0.004) and three months (OR 0.65; p<0.008) later. On multivariate analysis, the only outcome to remain significantly associated with LOS was physical mobility after six weeks (p = 0.024). There was no significant difference between short and standard stay women as regards their use of formal or lay care after discharge from hospital. The mean cost of hospital care was £251 (in 1992) less for short than for standard stay patients. Most women (73% at six weeks) felt their LOS was appropriate. Short stay women were more likely to feel it was too short, though the difference was not statistically significant. Conclusions -Short postoperative stays do not seem to be associated with any adverse outcomes and result in modest financial saving to the health service.
Main outcome measures -Wound infection within 10 days and six weeks; change in general health status (Nottingham health profile) after six weeks; general health and change in social activity (lifestyle index) three months after surgery. Mean cost difference for hospitals, use of formal and lay care after discharge, and patient satisfaction. Results -Short LOS was associated with benefits: a lower risk of wound infection in the first 10 days (odds ratio 0.44; p = 0.03) and no deterioration in physical mobility (measured using the NHP) after six weeks -and with adverse outcomes: constipation six weeks later (OR 0.48; p<0.001) and moderate or severe urinary symptoms six weeks (OR 0.69; p<0.004) and three months (OR 0.65; p<0.008) later. On multivariate analysis, the only outcome to remain significantly associated with LOS was physical mobility after six weeks (p = 0.024). There was no significant difference between short and standard stay women as regards their use of formal or lay care after discharge from hospital. The mean cost of hospital care was £251 (in 1992) less for short than for standard stay patients. Most women (73% at six weeks) felt their LOS was appropriate. Short stay women were more likely to feel it was too short, though the difference was not statistically significant. Conclusions -Short postoperative stays do not seem to be associated with any adverse outcomes and result in modest financial saving to the health service.
There is potential for greater use of early discharge.
(J7 Epidemiol Community Health 1996;50:545-550) Length of hospital stay (LOS) has fallen in all countries over the past 20 years. Despite widespread professional and public concern about possible adverse effects of shorter LOS on the outcome of care, there have been few studies conducted. 1-3 Only five randomised controlled trials have been reported and these have been confined to minor elective surgical procedures -hernia repair, varicose vein ligation, and haemorrhoidectomy. No significant differences in outcome between early and late discharge groups were found"8 but complication rates were higher in the early discharge groups (15% versus 8%).
Using observational data, a strong association between LOS and mortality, having adjusted for case mix, has been found but this association may have arisen because patients discharged earlier may die outside hospital.9 More recently, variations in LOS between six US hospitals were found not to be associated with outcome even after adjusting for case mix differences. '0 It has also been found in some studies that shorter LOS is associated with lower patient satisfaction with care," though other studies have shown the opposite.'0 In general, it seems that patients appreciate their time in hospital regardless of their LOS81213.
A potential advantage of shorter LOS often suggested is increased efficiency. Economic benefits have, however, been found to be small' since reduction in length of stay rarely represents a reduction in the intensity of services provided. ' In summary, the few studies that have been performed have shown no important effect of reduction of LOS on health outcome, patient satisfaction, or costs of care. Despite this, concerns remain. Also, the studies that have been conducted in the UK have largely been restricted to minor surgical procedures. The aims bleeding, days of analgesia use) were used to construct a preoperative symptom index. Each aspect was rated from 0 (least severe) to 4 (most severe). The summed totals were grouped into: 0 = none, 1-3 = mild, 4-6 = moderate, and 7-12=severe. A comorbidity index was constructed from questions on cardiovascular, respiratory, neurological and other diseases which classified patients into four categories: none, mild, moderate, severe.
An index of activities of daily living (ADL) was constructed from seven questions scored from 0= experience no difficulty, to 2= great difficulty. A lifestyle index was constructed from nine questions about social activity (table  1) . Responses were scored according to the degree to which the woman's lifestyle was affected by her condition: not at all = 0; a little = 1; somewhat = 2; considerably = 3; a lot = 4.
Information on length of stay, use of prophylactic antibiotics, operative procedure, grade of surgeon, complicating features of surgery, operation duration, and any in-hospital complications was extracted from the case notes of 363 (97%) patients between 10 days and six weeks after surgery by members of the research team with a medical or nursing background (AC,SM,KH). More details of the clinical management of the patients have been reported elsewhere. 8 To determine the staffing costs of an additional day in hospital, 12 patients in three wards kept diaries which detailed the occasions and times at which they received medical, nursing, and physiotherapy care during their last complete 24 hours in hospital before being discharged. Estimates of the average times typically taken to perform activities were made by two of the study staff (AC and SM). Patient contact time as a proportion of total working time has been found to be 50% for nurses and 42% for junior doctors during the working day,'920 and was assumed to be 50% for physiotherapists. Estimated non-contact times were added to contact times, to give total time devoted to the patient, and was costed using routinely available salary data. Routine data on capital costs and the costs ofhotel services were obtained from four of the six hospitals. Costs were averaged to give mean hotel and capital costs per patient day. From these, the overall cost of a final day in hospital was calculated.
At the time of the study, the standard length of stay was six days or more. A "short stay" group was therefore defined as having a stay of less than six days and the rest were included in a "standard stay" group. Power (p<0.004) and three months (p<0.008) later. LOS was not significantly associated with any of the 10 psychosocial outcome variables examined with the exception of the physical mobility component of the NHP which had deteriorated in women who had a long stay (tables 6 and 7).
LOS AND HEALTH OUTCOMES: MULTIVARIATE ANALYSES
Only three potential confounding factors were found to be statistically significantly associated with LOS at the 5% level -housing tenure, hospital and surgical procedure (tables 2 and 3). As significant confounding can occur even if there is no statistically significant association between predictors and LOS or outcomes, the multivariate analysis considered all known or potential factors for which data were available. Such adjustment made little difference to the associations already found (table 8) . The prevalence of wound infections within 10 days was higher for women with a standard LOS, although this difference did not quite reach statistical significance at the 5% level.
Three months after surgery there was no significant relationship between LOS and the likelihood of women either reporting their general health as being only fair or poor or the extent of the change in their lifestyle index score. The only statistically significant finding with the NHP six weeks after surgery was that physical mobility had deteriorated among the standard stay women whereas it was largely unchanged in the short stay group (p = 0.02). Such a small difference (about 6%), however, is of little clinical or social significance.
The one variable that was significant in many of the final multivariate models (exceptions being for wound infection and general health) was preoperative symptom severity. Both moderate and severe symptoms were positively associated with greater improvement in health (lifestyle index and all dimensions of the NHP except physical mobility) when adjustments for other confounding factors were made.
USE OF FORMAL AND LAY CARE AFTER DISCHARGE
About 80% of patients saw their GP within three months of surgery (table 9). The proportion did not differ significantly between the short and standard stay groups. Forty seven per cent of the patients had a carer who took some time away from work to look after them.
The mean time taken off work by lay carers was similar for the two groups.
COST OF FINAL DAY IN HOSPITAL
The times devoted to various types of professional care during the last 24 hours in hospital are shown in table 10. The ranges for each component of hospital cost were wide (table I 1) reflecting variation between hospitals in staff contact time. Staffing costs, as a proportion of overall costs, were lower than generally found because they were measured at Before considering the implications of these findings, some methodological aspects of the study need to be discussed. Firstly, only 52% of eligible women in the six hospitals were recruited to the study. One reason for this was that nursing staff only invited about 70% of eligible women to participate, partly as an oversight and maybe also because recruiting women to the study involved them in additional work which disrupted their routine admitting practice. Despite only half the eligible women participating, those who were recruited did not differ from those not recruited in any substantial or significant way on any of the measures available from routine data. Recruitment is not thought therefore to have introduced any significant bias. Secondly, once women had agreed to take part, their response rates to the mailed questionnaires were high, with no evidence of any responder bias even three months after surgery.
A third concern is that of observer bias. Given that the women participating were not informed of the LOS hypothesis being tested, it is unlikely that they could have introduced any bias. The study staff who extracted data from the case notes could have done so, though the clinical variables they measured (procedure, grade of surgeon, duration of operation, prophylactic antibiotics, LOS, complicating features of surgery) are less vulnerable to observer bias.
The final methodological concern is the possibility of a survivor effect resulting from women with good (or adverse) outcomes progressively dropping out of the responding groups. In practice, the survival proportions were similar for both short and standard LOS groups at each of the three follow ups. Assuming the factors that influence response are not related to LOS, then any bias due to a survivor effect would affect both LOS groups in a similar way.
What are the implications of these findings for health services? Could all women safely be discharged after a short stay in hospital? Before answering this, it is important to recognise that the study employed an observational or nonexperimental design. In other words, allocation of the patients to either the short or standard stay groups was made by the hospitals. The fact that we found few differences in outcomes between the two groups might mean that women were being appropriately assigned to the correct LOS. It is possible that all those women who could safely tolerate a short stay were already being discharged early and that women in the standard stay group would have suffered if sent home sooner. In other words, short stay is safe and acceptable but this strategy is already being fully exploited by the hospitals. It is of course unclear the extent to which these results can be extrapolated to other major elective surgery let alone emergency admissions and medical conditions. Similar studies ofother patient groups are needed to see how generalisable these findings are. Meanwhile, the results of this study provide support for policies to reduce length of stay.
